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Optimisation of Welding Processes and Defect Prevention in Hoist Construction for Large—Scale
Hydraulic Engineering Metal Structures
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[Abstract] In large—scale hydraulic engineering projects, hoists serve as core components of metal structures,
undertaking critical functions such as gate operation and water flow regulation. Their welding quality directly
determines the operational safety and durability of the project. Currently, issues such as inadequate process
adaptability, imprecise parameter control, and insufficient defect prevention persist in hoist welding construction.
These can readily induce welding defects including cracks, porosity, lack of fusion, and slag inclusions. Such
defects not only reduce structural load—bearing capacity but may also progressively propagate during long—term
service, ultimately leading to equipment failure or even project accidents. This paper analyses core challenges in
welding processes—including material compatibility, parameter control, and environmental adaptation—by
integrating the structural characteristics of hoisting machinery with the demanding operational environment of
hydraulic engineering. It systematically proposes an optimisation pathway for welding processes, providing
theoretical reference and practical guidance to enhance welding construction quality and ensure the long—term
stable operation of hydraulic engineering projects.
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